Human salivary peroxidase-catalyzed oxidation of nitrite and nitration of salivary components 4-hydroxyphenylacetic acid and proteins.
Human saliva contains high activities of peroxidase and high concentrations of nitrite (about 0.2 mM in average). If H2O2 is provided by bacteria and leukocytes in the oral cavity, peroxidase-dependent formation of reactive nitrogen species, which can nitrate phenolics like 4-hydroxyphenylacetic acid (HPA) and tyrosine residues in salivary proteins, is possible. H2O2-dependent oxidation of nitrite and H2O2-dependent nitration of HPA were observed in dialyzed saliva and by partially purified salivary peroxidase (SPX). The nitration was inhibited by a physiological electron donor to salivary peroxidase, SCN-. When concentrations of H2O2 and nitrite were increased, nitration of HPA was also observed in control (non-dialyzed) saliva. In addition, H2O2-dependent nitration of tyrosine residues in salivary proteins was observed in dialyzed saliva as an increase in absorbance around 420 nm at pH 7.2. Kinetic studies of the increase in absorbance indicated that sulfhydryl groups in salivary proteins as well as glutathione, ascorbate, urate and SCN- could inhibit the nitration. Since the nitration of proteins can lead to impairment of their functions, it is discussed how the oral cavity is protected from the damages caused by reactive nitrogen species under normal conditions and also discussed that reactive nitrogen species generated by the H2O2/nitrite/peroxidase system can participate in the host defence mechanism in the oral cavity.